Increase in the number of nonlinear loads and devices in energy and power systems have raised harmonic distortion on voltage and current signals. Harmonics are one of the primary factors in determining power quality. Therefore, measurement and control of harmonics are crucial. Many methods have developed for harmonic analysis. In this study, a simulator which uses Hartley transform for determining harmonics is designed. Harmonic distributions and parameters of loaded/defined signals can be calculated accurately and effectively and obtained results can be displayed numerically and graphically with developed systems which have user friendly interface.
Introduction
Harmonics have crucial role in energy and power systems. Measuring and controlling harmonics are basic elements for power quality. For his purpose, many methods have been developed such as Fourier transform, Prony method, wavelet transform, Hilbert-Huang transform, Park transform, chirp-z transform, Kalman filters, artificial neural networks (ANN), phase locked loop (PLL), enhanced phase locked loop (EPLL), adaptive linear element (ADALINE), autoregressive moving average (ARMA), evolutionary algorithms, least squares approach, support vector machines (SVM), Pisarenco harmonic decomposition, (PHD), multiple signal classification (MUSIC), estimation signal parameters via rotational invariance techniques (ESPRIT), and adaptive filters. Types of harmonics and basic methods which are used for estimation, calculation and measurement of harmonics can be classified as shown in Table 1 and Figure 1 user friendly interface and educational functionalities was designed then harmonic analyzes were carried out with this simulator. As a result of realizations, it was observed that Hartley transform can be easily used in this area.
Hartley Transform
Hartley transform is an integral transform which maps a real-valued time domain function to realvalued frequency domain function. In this transform, Equation 1 is used for kernel function.
Continuous and discrete Hartley transform of any ) (t x function are given in Table 2 -3 [3] [4] . From Table 2 , it is easily noticed that Fourier transform of any
function is difference of even part and " j " times odd part of Hartley transformation of this function. 
Similarly, Hartley transform of any ) (t x function is difference of imaginary and real parts of Fourier transform of this function. ) is presented in Figure 3 .
As result of these simulations, using Hartley transform, harmonic distribution can be obtained as high accuracy as Fourier transform. Thus, harmonic analyzes of signals can be calculated effectively and precisely by using fast Hartley transform algorithms. 
Conclusions
In this work, graphical interface program based on Hartley transform is designed for harmonic analysis. Harmonic analysis and related parameters of signals can be calculated with designed program which implements Hartley transform and can also be used for educational purposes thanks to its interactive, user friendly interface. In realized study, it is clear that harmonic distribution of signals can be easily obtained using Hartley transform and this transform can be used as an alternative method to conventional methods such as Fourier transform.
